**Abstract**

**Objectives:** Antipsychotic agent, olanzapine was used widely in the treatments for schizophrenia, bipolar disorder, and so on. It was found that neurons, especially its mitochondria exposed to olanzapine were damaged by oxidative stress resulting in induced autophagy, a controlled cellular self-digestion process in human SH-SY5Y neuronal cell line.

Olanzapine was prohibited to patients with diabetes. However, the molecular mechanisms of how olanzapine effects on neurons in high glucose situations remain unknown. The aim of this study is to verify the molecular influence of olanzapine on neurons in high glucose circumstances.

**Methods:** Human SH-SY5Y neuronal cell line was used in this study, and was grown in the same manner as previously described (Ljubica Vucicevic, et al. Autophagy. 2014). Cells were rested for 24 hours in normal (5 µM) and high glucose (50 µM) medium, and then treated in the same medium with olanzapine (100 µM) for another 24 hours. We performed a comparative analysis of the gene expression profiles using microarrays. We subsequently categorized genes using a web-based bioinformatics analysis tools: network explorer of Ingenuity Pathway Analysis. We then confirmed significant group-differences in mRNA and protein expression levels using qRT-PCR and western blotting.

**Results:** According to the microarray analysis, several genes which were expressed differentially were picked up focusing on molecules related to cell death and cell protection such as autophagy. Significant differences of these genes were shown by qRT-PCR and western blotting.

**Conclusions:** These findings supported that olanzapine might mediate the cellular damage and autophagy protects neurons from mitochondrial death by molecular mechanism. Further examination focusing on neural vitality and other function is warranted.
